Histological and electrophysiological differences between areas 17 (visual area I) and 18 (visual area II) have been described by many investigators (TALBOT and MARSHALL, 1941; OTSUKA and HASSLER, 1962; HUBEL and WIESEL, 1965) . HUBEL and WIESEL (1959a , 1959b , 1963 reported that the complex cells in area 18 resemble those in area 17 in their responses to retinal photic stimulation and that the response patterns of many cells in both areas are not influenced by background illumination. Similar results were reported by other investigators (JUNG and BAUMGARTNER, 1955; PETTIGREW et al., 1968) .
Recently, however, SUZUKI (1970) found that a majority of cells situated within a circumscribed small region of area 18 respond to a test flash as well as to the turning on and off of a diffuse illumination. SUZUKI et al. (1967 SUZUKI et al. ( , 1970 SUZUKI et al. ( , 1971 SUZUKI et al. ( , 1972 ) also found that a change in the background illumination intensity altered the configuration of visually evoked potentials in area 18 and the discharge patterns of single cells. More recently, SASAKI et al. (1971) reported that changing conditions also altered the quantitatively determined receptive field maps of the striate units, which were obtained by point light stimuli. While the electrode was advanced to search for a single unit, the contralateral or ipsilateral eye was repetitively stimulated with a stationary light spot (5°-10° of visual angle in diameter) or a moving light slit. Then the receptive field of each cell was mapped on the screen by listening to an audio-monitor. Unitary discharges were amplified and fed into a data recorder (Nihon Koden, SDR-813), an input converter (Toshiba, UA-210), an 800 channel electronic universal statistic computer (Toshiba, EDS-34081 M), and a display unit (Toshiba, RU 921-010). All averaged response vs. time histograms were photographed and registered by a line printer (Toshiba, ST-2260B). After a receptive field was mapped, the animal was kept in darkness for 10-30 min before the experiment. Histograms were recorded first in darkness, then at successively higher levels of background illumination, and finally again in darkness.
RESULTS
As described above, all recordings in this paper were made from a small region of area 18. Many cortical cells in this region showed a vigorous response to a diffuse test flash (SUZUKI, 1970) . Although these cells are similar to geniculate cells in responsiveness to a flash stimulus (HUBEL, 1960) , the organization of receptive fields of the cortical cells was quite different from that of geniculate cells. In cortical cells, it was complex type (HUBEL and WIESEL, 1962) since the cells responded vigorously to movements of a properly oriented light slit, but excitatory and inhibitory regions could not be demonstrated generally with a small light spot. Geniculate cells had an ordinary simple concentric organization. The presence of an inflection point on the phase of the positive deflection and its relatively long duration confirmed that the recorded spikes were of soma-dendritic origin. Nerve fiber spikes were carefully excluded from recordings.
As reported by HUBEL and WIESEL (1965) , the receptive fields of the complex cells in area 18 were more intricate and elaborate than those of the complex cells in area 17. Often the mapping of receptive fields in cells of area 18 was extremely difficult, because a small light spot (2°-5° in diameter) elicited no response or only feeble firings. The size of the receptive field differed from cell to cell in area 18, and seemed to be larger than that of the ordinary complex cells in area 17. The single-cell discharge patterns were averaged over 20 movements of an optimally oriented light slit. Recordings from each cell were usually made for 2-3 hr, but in some cases up to 5 hr.
The influence of the background illumination on the receptive field organization was studied in 86 cells of the total 148 cells. The remaining 62 cells were discarded because they were activated only by a black bar or a black edge and not by a light slit. The 86 cells were classified into five types depending on their responsiveness to the background illumination; suppressed, facilitated, direction-reversed, orientation-developing, and noneffective. The distribution, of cells is shown in Table 1 . A. Suppressed Figure 1 shows 8 histograms obtained from a complex cell at various levels of dark and light adaptation. When a vertically oriented slit (size, 0.5° x 5° intensity, 320 lux) moved across the receptive field from right to left, there was a brisk response forming a peak in the left half of the histogram. But when the slit moved from left to right, there were almost no responses. The asymmetry of the two halves of the histogram may indicate that the cell belongs to the "directionally selective" type of LEVICK (1965) and PETTIGREW et al . (1968) .
As shown in Fig. 1 , the averaged responses to the moving slit were suppressed when the diffuse background light was projected over the whole surface of the screen. An increase in background illumination intensity caused an increase in suppression. These complex cells were called `suppressed type.' Suppression of the response was brought about not only in the peak evoked impulses (spikes/ bin at center of receptive field) but also in the total count of impulses on the histogram. The peak evoked impulses of 56 spikes/bin observed in the dark decreased to 52 and 21 spikes/bin when the background was illuminated with 0.1 lux and 100 lux, respectively. At 320 lux, no response was found except maintained activity. Although suppression by background illumination varied from cell to cell, the suppression was always observed regardless of whether the cell had a preferred direction or orientation. off, and on-off effective areas. The uppermost histogram shows this cell's directional preference for leftward movement of a slit in the dark. An increase in background illumination caused the averaged responses to the leftward movements to be gradually suppressed (left sides of the histograms) and responses to the rightward movement to be increased (right sides of the histograms). This unit responded almost equally to both directions at 1 lux, and the reversal of the preferred direction became evident at higher levels of background illumination. 
D.
Orientation-developing Figure  4 shows Figure 4 shows that at 1 lux background light, the averaged responses (second trace in left column) to a vertically oriented moving slit were facilitated, like those of 'facilitated type,' and responses to a horizontally oriented slit were inhibited at the central part of the receptive field (second trace in right column). Thus, the optimal intensity of background illumination disclosed a distinct orientation axis of the receptive field. In the second and third traces in the left column the background illumination caused a narrowing of the central excitatory areas, again suggesting appearance of the peripheral inhibitory area in the receptive field.
E. Noneffective
In some cells the response patterns to a suitably oriented moving light slit in the dark were not affected markedly by background illumination. When the effect of 100 lux background illumination was less than 10% of the control response in the dark, such cells were termed 'noneffective type.' As shown in Table 1 , 39 cells belong to this category.
DISCUSSION
It is well known that the receptive field of the retinal ganglion cell simply consists of "on-center-off-surround" or vice versa. KUFFLER and BARLOW (KUFFLER, 1953; KUFFLER et al., 1957; BARLOW et al., 1953a BARLOW et al., , 1953b reported that the receptive field shrinks when the background is illuminated, due, they theorized, to increased inhibition caused by the neighboring antagonistic area.
On the other hand, at the level of the lateral geniculate nucleus, only a few studies (BISHOP et al., 1962; HUBEL and WIESEL, 1961) have been made on the effects of background illumination on receptive fields. Recently ARDEN and IKEDA (1967) reported that background illumination suppressed the response of the rabbit geniculate cell to a stationary flash, but did not affect its response to a moving slit.
At the cortical level, HUBEL and WIESEL (1962, 1965) reported that background light failed to affect the unit activities of simple, complex, and hyper-complex cells. However, SUZUKI (1970) found that background illumination markedly influenced responses of a group of cells in area 18. According to him, such units usually responded with an initial burst and long-lasting after-discharges to a strong diffuse flash in the dark. He observed that the background illumination selectively depressed (I-type) or facilitated (E-type) the initial burst.
In the same kind of cells SUZUKI and his co-worker (1970) found that the mode of response to a stationary light spot was also altered by background illumination. More recently SASAKI et al. (1971) reported that adapting light remarkably enhanced the late phasic on-responses and the late off-responses of a cortical neuron in area 17 to a stationary point stimuli in the dark, but it reduced the early phasic and the late tonic on-response.
In the present experiments cortical responses to a moving light slit were inhibited in 27 cells (31 %) and facilitated in 13 cells (15 %). Furthermore, in some cells the orientation axis or the preferred direction of slit movement was completely altered by background illumination. The mechanism underlying these changes in cortical activities remains unknown, but changes of visual perception during dark and light adaptation are certainly due not only to changes in activity of the retinal or geniculate neurons but also to changes in cortical activity. Reversal of preferred direction of slit movement or development of preferred orientation probably contribute somehow to perception during light adaptation.
Finally, it should be emphasized that the level of background illumination is a determining factor in neural activity in the visual cortex.
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